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AB THACT 
A syetcm 1s de~rril>ed in which rC:'d blood tell photoheruolysii' 1 • indured by salicylam-
l1des and ~iruilar compounds. The runge of chrmirul and physical conditions at which 
C<tCh compound rract:: define;.. its ability as:\ pho\U:;(•II;;itizl'r. Hl'.,ult, are eorrela1ed witb 
the known rlinicnl phutoartivity oft hcsr compoUJlds. 
PrP-i rntditnion by artificial :jnd lllltural !ltmli~tbt wodm·<·d photoprodurt:< ,,·l.tich wen' 
r\·:1l11att>d l1~· 1hin lnycr <:hromatof!mphy, ultr:tdnlc-t >'Jlectro:<!'ttpy, o~motte fmj!iht~·. pH 
<·haugr:< and 1oxu·i1y 10 rc•d blood cclh-:. 
, alieyl:milidei< and their tongetwr.: ha,·r be-
!'OID<· the mo:-t co01mon c·:nt:-c· of topiral pboto-
:-~usit 1z:nion from holt:-<'hold produrt:. ttnd ,:oup).. 
for dla)!no~il11!; p:1 i 1en 1;: pltolottliPra:it 1 o tlw:;e 
ag:cm:- the· phmo patrh il·:-1 hni' hc·tomr an C"-
t:tbli:;h('() procedure. J-lowrn'r, I here tire no c~­
tal,JishPd ill 1•itro tE·~t:- that a,:,.c•,:.; 1h!' potential 
plwtotOXIC' cbogf•r:o of ~alin·lanihde:-. All r1mem 
metlwcl:- for pn·di!'f in~ phot oac·lt\·it ~· of s:1ht'~ 1-
anilick" ~·n· 111 t•il•o. c•mploymp: tlw c·ulttlteolt:-
..:y,.tclll (J-;i). Thi:> n•rwrt 1:- of 110 iu l'lfro 
nlethod for preuic·tincr the phototoxi<' r•otc·ntial 
<Jf -;tlut~·ianilidc>:; and ;;JmihLr rompountl:;. 
.\ pte\·iou:;ly dr.-;t·rihed ill 1•it•n ico;;t for pl1n-
I0!1llcrgy u:<c•d t •l JlC' .;t rippc•d hun1:m <:kin onw 
"hirh lOre TCSA+ wao- Ul)iJlled fnr r;cwral d;t~·:-: 
Leforr elicit in!! reartio~ (11. Another tei't pboto-
;enl'i1lzcd cpihned guinc•a pif!:- rc:1uil.\· with 
TC'SA and hithionol hu1 ouly "uuder <'ondliJc>n:-
of a\irc·mc stres-" witl1 THS and TCC' 12-:11 . .-\ 
te:::-1 for photoro::-.icity wm~ )n~r:tperi1 on(':i\ injet-
tiOlli> ()r snlic·.\·l::tnilidl'!' into hairlN" lliiC'<' f:tilr·d to 
pl10tosPni>ilizc (4), a.:; d1tl our :tllc•mpt to rntln-
ntr salicywnilidf' photoo:<·n-:iti,·ity i11 l'il ro with 
Ca11dirla albicar,s, (unpublished data, G. Kahn). 
Photocfferts of .;alit)·lanilidr,.. 011 c·f'll <·ulrur<.,. 
h;ll·e nor been reported. 
Prf'seutcd nt the Thirty-fin:;t Annual 1\Ireting 
of lht' Soctety for lnn•s\i!:tttivr Dermatology, Inc .. 
June 20. 1970, Chicugo. Illinoi.;:. 
R\~eeivt-d July 11. Hl70: m·t'cplcd for publi<·ntion 
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• From ~he Deparlmt!tU of Dcrmntoloft~·. rni-
versit,· of Colorado Mediral C<'nlPr. 4200 En:t )/intti Avt' DttP. Dem·er. Colorado 80220. 
t Ahbrr·datioos: 
TC A 3 .3'4'5 telrachloros:tli<·.danilide 
TB. 3 .4'5 trihromosalirdnoilide 
DB 3.5 or 4'5 dibromosulicvlanilide 
MB" 4' monobromosalicvl~tnilide 
TCC 3,4 .4' trichloror·nrbnnilidc 
9J 
To(' 1:cblr:<l.t uo iu l'itro test wltidt definro the 
phmotoxte teudrorie~ of tbt'S(' ..:ub::1aoces 
quickly and rPprodm:ibl~·, we modifil"d a photo-
hc•molytir test sy:<tem which Oleniacz, et ol. 
u.,.cd w iodut~e pho1ohcmoly.;:1, with tPtrnhalo-
rrrnntPd >'ruicyl:uulidPs (5). Oleuiarz, ,.t al. did 
not mduce phnrohPntOI~·,;i,. in ~ohn ion-. of :.\IB:-', 
DBS or TH .... 
Jn our metl.tod "·<· u~<· red blood C'c·ll~ tRBC>l, 
butTered :<ohniou ... , and tlrf!anic soh·ents w11lt the 
tc•,.,ti'Cl. t·orupllund:;. l"olu11on;: are irradi~Hl'd ~{Q..-90 
1111n11H>:' with :1 \\r<llll!!'lJOu~r F~-40 o:;un lamp. 
Hl'i'lllr~ a rP reprouucihlc. 
\\e enllu:lle the photofoxic cap:tbililit·~ of ho.l-
ogt•n:t 1 ed ~ltlir,,·J:Lnilide-- and of rlwmir:dl~· :::iruila r 
known photo:>rn!'it izmJ?; :.t~<·uts. lt i;: emplwslzf•ll 
1 hat t ht:< rP!-t j,; not a mra~uremcm of phoroal-
h·r,r.\. Our iuiual repor1 ,.ItO\\':; thai under appro-
pri:llt· rondttion, mo<l photo,;en,.iozin!!: dnur' 
r·:m:<P pholohenwl~·;:i::: m ctur ~·stem (6). 
:.rETfJOD"' A=--1) :IIA1'ERlALi\ 
VItro I iolol light sources\ En erg)" output.t onto I SpC<lr~ in 
uoed : ts« Fig. I ) :oolutions nllllOrnecer$ 
<.~f'llc>rnl Elect rit• X 101 ergs 320-lOO 
FIST 81 h bl:c(·k em' ~PC (F'iSt I I 
l:.tmp 
WP!<I inghousc X 101 ergs, 2RD-310 
F:-'-~0 S\mlnmp t'rll~ !;ICC (Fi~. 1) 
c:l'neral Elert rit· X 101 erg$ 254 
G I5T8 bac1cri- rrn!fsec 
uc·idal b111p 
1295 to in-:-iunlight -:z X 10' ergs,' 
em' /sec fnu('d 
! Output. was measured by a YSJ :Kettering 
model 65 radiometer. 
'filE JQ"l'RKAL OF JXV~TIGATT\'E DERM.ATOLOCoY 
i'hvlu/l('mo/y.<i~. l:iulwylumlule~ wetc dis..o;oln•d 
Ill medwnol. tben ~ohlutrrl lo final cont-cntralion 
111 \'Proual O>~trbital) hu!Tl·r at pH 7.4 TCC \l'flS 
dis.--ol 1 t•d in Pl.hll!lol and IIC'xuc·hlorphcn!' and 
M B:-: ''' I'I'P di~,.:oln·d in nt·o•!(>nc•. Or~unw ,:ol\·(•nt,; 
pnullutc•d !-Oluhilit~· of tit(• to•.,;ii'U t• lat • mit·al~: un 
••qwtl amount of soh l'llt "a~ addc•d tn "t·ontrul" 
'IJ(IJ ti()IIS. 
P:t~·kl>tl huruau RBC'~. w:t:-ltc·ol thn·t· timt'l- in 
}•h.':<tOlul!it·af sa.fiue. \\t•re :oddPd tn th(• hutT!•r nne! 
o·lu•utH'Ill ~oluuon <0.2'1; ' ' ) nnd mtxPd gpntlv 
Till' ,;olulwu wu::: J•fJIIrt•ol iu1u <:nrr<'l ri,.-;;ue t·ul-
tun• tlu~h and CX!JO:Oed to lit!' ~tmlalltJ• at 37 C for 
30 or !'lO miuutP:-. ldent io·:tl fln,.,k,; 11 r•n' kPpl iu t lw 
,~,,,.).. 111 3i "C ~~;; c·ontml'-. 
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WavelengTh in IIUlCYI'lefet'S 
From the Dt>partment of Medicn.l Physics. 
T l'mplr rni\'Prsity Ml'rlirnl ~khool. PhiladPlpbin, 
Fm. I. 
.\ ft~•r ullrunolf'i ( l ' \' ) t'X)IO~un· or Ull'llhutiuu 
111 the dnrk. tlw solutions W<'rr t•entrifuc:f'tl ut 
2000 RP~1. Thp Ol•li•·ttl dl'usity (ODJ or tlw 
~111'\' nllllunt fltud. rend :It 540 urn on n Dccknutn 
l)l' -2 spe•·lrophotouH·IPr. llli'U:<IU'I'd lwmoglobin 
n •IPu,.:pd from hrmoh·zpd RBCs. A lotnl hPIIIOIY><i~ 
o·ont rul w:t~ ru·rpun:d hy uddinp: 0.02 mJ of . Ll1c 
\\u:-hc'll Hl3C,.; w 10 ntl nf n 0.04.'7. ~H.OH ~t~­
lllllun,.. !{,.,.,,(t;; \\'l' l'f' (•Xprf'~,.Nl n• 't h1•mol,\:'i~ 
I 11 11,1111! ff,f' followin11: formula : 
()])exposed solutiou- OD dark t'outlrol 
--'-:-:--:----:-:-----:-----:-- - X !()() 
OJ) 1 nt ul h~>mulysis t'CIIII rol 
l'n -irmdia1ir111. Ba.st•d !Ill lil t> I'C''IIll,. oi olilt'r Itt-
' <•:-ri!l<IIICIII:,. ( 17- I!J) <·ompound.- II'E·n· Jln·-•rn•dwt•·d 
l11 1111· :tbun• lllf'Ution<•d li~rln ~oun·f'.> 18 10 72 
l~<our,.. ln adwuon Ol'l'ttrrt•d in ll'rOnnl hu!TI'r. in 
l ' , :II JIII'Utl:,. l'tlmnol and m twtrolawm. Sulutiun,. 
t•:-p<»t•d I<> tht' GE .1!' rmi('ulal lump wprc· plat'l'ol 
Ill ill opeu ll!':tk<>r,: anti 11 c•re n ·::tured to oril!inal 
' ol111111' 11 fl t~r irmdiu linn 
Chtllll!t'" iu the Hl>,.orpr inn t'UITf';:. of rlw 
,.,.(in lunilido· dc-rinll in•::,. JH'OdtH'l'd hy l ' \ ' irrttoli-
utlon 11t•n• r<••·ortlt•d l>y ~~ Cary ~Jif'l'tropltotoml'lt• t'. 
1110dl'l 15. C'hangp,. in tiH· osmoli1· fmf!ility of t!,, 
H BC~ lwf1m• [lJtd :tfft'l' l!Tlldtar iun. \'.·itli llllll IIH/o-
lllll tlrue:s. Wl'rP n·1·nn h•d by a Fragi\iJ!r:tplt 
t l\ :t lnt<'olu· ln,.tntntf'nt:>. '\ Y .. ;\.\'.). 
T11 dPtr·rnunc· the t,r,l:t tr~l dft•r·t IJf C\"1. uu tlu 
dntc: or on tlu· H UC'. tlu iullowinl! tim·" louur 
dar!, uu·uhuuon • "l>Pl'illwnt- \\'1'1'1' ol<m<• nt :r; C. 
a prt•-trradtaiPd H BC's "rtlt non-trr:tdwt l'tl dnu.t 
II prr·-irradiu tPd dr·uJ.( w11lt non-trradta! t>d HH(', 
t·. pn'-liTadintt•d dru~ wrtlt pn•-irrutlt a lrd HH(',. 
'f'}u, /11[11'1' t:h l'fl //lfllo(JTII/IIi/1 : Thin I:WI' I' dtrt>-
TAB LE I 
Conccntr3tion in di ... ~Wr~inr 
T('I'A 
TB:O: 
I>H:-: 
Bithiunol 
..J' :-.m:-: 
I ]p'l(tll'hl urnphene 
TCC' 
.\IB l;alil·~·lic nrirl anti 
I>B ~ali<-yli r• nt·id 
mJ.: '; 
()I L~* 
0 I Ll' 
I L:--
. I i'> 
5 1.:' 
0 . 1 0 . 5 
n » 1 
i'> :m 
• L.:-\. IindH< of ><oluhi lit,\ 
Alit 
All 
All 
.\II 
Burh11al t·itrw :wid 
(pll ) 
All 
Barhiwl hulT1·r 
Only IC'Sled in melhuu,,l 
and hnrhital hufTpr 
:\lit 
All 
All 
.\II 
• \t'C'I •tllf' 
At·t-tunr· 
i-:1 h:lltu l 
..,pectrum 
\ 'pry wrdt• 
\ '('I')' 1\ itll· 
·wid~> 
:'llrdium 
!\a rrt 1\\ .
;:\ tLrrp\\ 
;:\ nrru\\ 
t .-\11 (mf'uiJJ)- physiulogwal srdtnf', phosphalf• butT .. rs (fl. ! + .5 .l\1), \'eronnl (h:uhilul) hufTer, t•tlrtt· 
n•·id buffer 
~All (sr1lvents) nwth:uwl.Pth<luol , atetune 
This table u;;es •·rang!•" to dt·fiur• t hr t·hemic·ul :>J>et'l rum of t•tmcliltons in whit·h a snhst llUCI.' will phnl o· 
hPtnolyze HUC:>. The grPall'r t~H' ' ' ralt~!' ... thr• greutPr thf' phulot<•Xitit.\' . :\'ntp dull ('OIIt'l'nlr:ltiun is ncol 
rhe tJnlr determin:mt nf plwt mH·tivily. 
PIJOTOTOX1CITY OF MLICYLANILIDES 
EFFECT OF ORUG CO N C ENTRATION ON PHOTOHEMOLYSIS 
{Sro~n loMp 9 0 • i"vte s) 
30 
"' ~ 25 
0 
• ... 5 20 
0 
:r 
~ · ~ 
10 
oas TIS 
o 1 o.~ 
TCSA 
F11: 2 TC/'\.\ i<: mun· :terin· 1han TBo'i . • \ r 1 IDJ!, · ~ hollo urr· rrron• w·1n·p than DB~ . 
TABLE 11 
Salte11lani/itlt photo.<en.<lll r•/1 !I 
--------
C linit:ul \ 'S. /H t1itro i.&:. PhutoaUcrKY \ '& Photot.o;~iclt}' 
CHnical 
T(':-!A 
1>13.._' 
'J'DS 
Hithiuuol 
-\ ' MH:'. 
Hexnl'hloruphPrrP 
TC( ' 
Tn rtln1 
T Cl'A 
THl' 
DBf; 
Bithinnol 
-t.' MB:-; 
H exachlorophcHP 
TCC' 
The'" l'llT(J ucuviry is uased ""dura lllkeu frum 
Tr1ble I Thl! i11 ui1<o activity i~ based ou the rom-
hiurd <·liui<•al rE>purts uf srvE>rul iuvestig:lltors.•·" 
lJrugs nre listed in the order of r!'attivity. TCSA 
uud ~· i\lU!::i urr uot presrur in C'<•nrmerrial prnd-
lltls, minimizing t ire clinical risk of l'xpnsure In 
lbPil\. 
utulol!nwlt~ ~TLCl w;u; p<·rionltr<l h~· th(• melhod 
des<Tibed b.v Wolrrow el al. ( 7) Px<·epl. Llu11 \\'!' 
used a new type of pre-<·onled nlumiuum. micro-
cryBtl\lline r_.llulol\l' plal.e (::;18952-30 M er<·k) (8). 
'l'ltP plates. wliit:lt r~soh•rd closely relulcd isomf'rs. 
r·ould he ltondlecl without spcciol precaution. Dlj).k-
101!: lltrm suiluh}P for routiot• u~·. 
S:uic·ylnnilirlf' solutious (1.0 lllK <1) wf'rc 
c·entriftr_ge:d 10 mioutC',.. at 1600 g. ThE> prec·tpitnrr> 
wa~ tli~,.oh t•d in 5 ml nwlhunol nne! nppliPd rn 20 
ul ~put..- wlrwlt wt·rr• ,.(utNI with m£"thuuol:H::O: 
,,..,.tir· :..C"id. 50:50: l. Pint Pi' were examined under 
t · y lJ~I1t ( 240-HJO nw). :"imilar ~tudie were pl'r-
fonnPd on .. mlir'~· l:milidt• I'P:>idue of petrol:num 
lliiO whir·lt I JCr:llll ~; ::rllir)'ianil idP powder hurl 
hr•f'n triturnled. Tltr· pr trolniUlll-sa.lic~·lanilid<· wn:-
"l'l'tlru tr·d hy lbn•t• I'Xtrut'liou,.; in 11 50 c·c hex:rnt•-
ABSORPTION SPECTRA OF TCSA 
llmg'lo in ve ronal b uffe r! 
TIME Of IRRADIATION 
NON.IU,.DIATED Q 
BlACK liGHT 
SUN liGHT 
SUN l AMP 
70 HRS • 
20 HRS t 
70 HRS;. 
260 280 300 320 340 360nm 
Fico. 3. GY irradillted ~ubcylanilides produced 
rH' w ub~orption spectra witb all light sources used. 
9-1 TilE J OCRiXAL OF lt'\\ 'El:;TJ(;ATJ\'E DERMATOLOGY 
1% ETHANOL - SALICYLANILIDE 
(C) (I) (C) (I) (C) (I) (C) (I) 
' 
MBS DBS TBS TCSA 
Fw. -1. rtuon.>t'!'lll rio!!~ ( photoprodurt~) 1\'l'rr· produr·Pd In· Jrradiation ( I l uf t·onrrob 
(('). Tlri. effcl·t i~ TIO!Nl .l1•n•t witb MHf:; (t·lm trol j, hl.•~r·k•·n!:d frour ('ltflll·rrt ll':tkl. T(';o;.\ 
( C) j, irnptrTl'. 
PETRO LA TUM- SALICYLANILIDE 
(C) (I) (C) (I} (C) (I) (C) (I) 
MBS DBS TBS TCSA 
Fie .. 5. Yllripgnt!'<l chungt'> produc!'d by trradinr ion (J) in petrolatum: 1\JB::; r·han!!t>d 
ll'ast; faint Anore.sC'cnf spot prudut·NI. w:1~ nol demoo.,trutr-d on photol!r:tplt. DB· nnd 
TB lost Ouon·~t·enrf'. TC'. '.\ (impure) forml'd Sl'l'('rnl fluorl',r'f'Ut prodtr('l-<. 
PHOTOTOXlCITY O'f f-:ALICYLAC\,LlDES 95 
OSMOTIC FRAGILITY CURVES 
Blood 
No Drug 
Blood - Drug 
90' in Dork 
Pre~rrod10red Drug Blood + Drug 
90' m Dork 90' Sun lomp 
S or 8 MOP 
TCSA 
F1r.. 6. Osnwtir fra!!ility c:un·c'S c·omparing: psoralens (non-rencth·e) w snlic~·lanil idl's 
(r r'fL<:Uve). Salit'ylaJJi.lidc•s affect RBC's in ~)Je preFt'oc·e of lil!'hl. hut not in the dark. 
}'ltotoproducts (prC'-irrudiutpd snlic·ylunilidc><) utTcded ('dis en'n in I llc dnrk. 
5 rc 11\t>Umnol mixture. Th<• melhauol w:u; rl'mon~d 
from Llu ~abc~ lauiiJdP rr•.;iduc• by \'rtr·uum ;:ur·tiOJJ. 
R.ElSULTS 
Our re<ltll<" indic-a(<' that TCRA anu TB;:: pho-
tohPmoJ.,·ze HBC,. in all tlwrnir·;d c•ondit iou,. u,.:cd 
in onr .y"i.~·m ~nrl ton wider rtr lll!l' of dlernical 
coudniom than ;lJJ~· other agc•nt>" te.-:ted (Table 
n. TCS.\ is nwrr acti\·c' than TB;-: (Fig. :.!1 (l'il. 
Though sonw rompc>11nd.- :tn· n·r.r rf'tlrtin• a I 
low ronN~ntrations, tlwir rungr ul n•:tt·t i\'i1 r io; 
n>r)r unrrow, i.e•. :\ I Bi\ llrXaC'!Jloropllt•nc· Jlllll T('C 
hcmolyzp only in 1 hl' pn·scnl·<· of sl·lc·r·H·d bufkr,; 
and onwuic ;;ulw•nl-. TC'<. · mu,.;t hf' dt~~oh·NJ i11 
f'th:111ol . whilf' :\JB:O: :1nd hrx;t!'ldnmplww· work 
only if di>'l'nlved m :l<"Cllmc·. 
or lllll'rDWdiatc hemolytic [l('ti,·iTy \\'('I'L' DBS, 
hit hintwl, :111cl tlw s:dic·yl:wtltdl' d"rin1 iYr~. :{ :1 nd 
:~ .5 brotnl):mlil·ylir :wid . 
'Yr \wrr .;omrwhrn ablr to rrlntf' thr :ll' ti\·ity 
or :-alic·.\·lanilide., and congctwr" to 1 har which 
ha~ h< '\' tl rrpori c·!l c·l iJJit·:tll.'· h~· .;:1'\'f'ra l tnn-.;:tig:-.-
Tur ;: (T:rblr JJ ) (t)- J..j 1. 
F:ulu·~·Jnuilid<',.:, irrad i:rt('d "·it h all lijrht 
...;IJ\tne.•, L'~IU:!l'<l c·hanJ!h• in ilw :th:'orption ,.:pee-
l ru t Fit!:. ;{ J and prndurrd new p!to1oproourt :;, 
whirh \n>r p ,·onfi rm(·d by thi11 layer rhromatog-
r:tph~·. \lB~. DBf\, THS and T Ci'A cbcllli!Cd 
with :til lil!llt ,;our<'<'>' ll~f'<l. \fH~ c·:tusc•d 1 he lra;:r. 
<J •<'<'< rophot omrrri1· or c-hrmn:1 to:rnq ,hit· c·hn ngc:>. 
l'holo!!raph,. of rhromnto!!ram-< did rwt dt•mon· 
-;mnr the ~m:dl 1VJHS c h:.tllJ!<'~ (Fi!!"· 4,51 . WJTen 
-;:t lic·~·lfl uilidPs were irr:1di:11 rd iu prtrol:t tum, 
{·hang<?:'. appl'li Tl-d ~rr:tier 1h:111 thmw srru in ul-
j•oholir· or buffered ~olutions. In Blrobolic solu-
' ion;; nt'\ \' fluores('ent rill!!>' wrrr uniform!~· notrd 
'li lhr >.poi ~ of origin, whilr \·:triP.tm1rd r hau::rco: 
wc·re produced iu Lutii'T olution and in petrola-
tum. Our TCRA 1\ 'U:. p roved impure by TLC. 
T he pH of bulfc•r . .- ehanp;ed from 'i .4 hPforc irra-
dia tion to i .2 nfH·r irradiation. 
Osmotic: fra!{ilit ~· swdies rr,·e~.ded ihat saticyl-
~tnilidC'~ :lCtC'd upon RBCs in tlw pr{'Sence of 
lighi , lml not i11 tbr dark. P rr-trradiat('d ,.:alic•:d-
:1nilidc's, howPw·r, ,.!Jangrd tlw osmnttc fragility 
<·un·e C\Tn in tlw dark (Fi~. 6). Jrrndiation of 
i>il lic~·l:milid<':' in tlw prc'-"r n<·e of RRC,. ttffrrted 
the c·ells markedly, :1" illu~tra.ted hy the fut-
ten(•d out dl•ri\·utiv<' c·un·e of Figun· 6, 11·hich 
<·umpare-< the RBC fr:t~iliry of p~oruleui' (non-
rrartin·) 1u that nl' ~11lirylanilides (reactiYe). 
Whf'!l prP-irradia trd sa.licylanilidr- are com-
bined with non-irradiated HBC~ or when prl'-ir-
r:r.diatc·d HI3C,- a rc rombine-d \\'it lt non-irra-
diated :;;dic~·Janilirlr:: minimal IJrmoJy"i" occurs 
( fr-.1 0'' ) . W c• flrund that pre-irradiation of hot h 
R BC a nr! drug •epar:udy fCir 90 mttllllt':- h~· 'he 
l'lllllarnJl, t'oll!J\n'tl h~· 3 hour.-: of dark incuh:11 ion 
with drug nnd <·r·JJ. .. comltinrd, c:tll"'C'd mon· lJr-
mol~ ,..j,. 1 hlUI l'llliWlltll>ll:d phmobrmolytir nwt h-
od,., Ul). Tlt i.- nnf'XJW<'ted finding oc·rurrrd lw-
j'<lll:'!' irradi.;IIIOII of :;:tlic~·hnilide:< product'd pho-
toprodtll'l:- wnh greatrr 1oxici1y tn HBC~ than 
tlti:· p:l rt'nt <'ompouud. -' TBS showed thiE: toxic 
r-ffrl'l le.~:: than other sa licylanilides. In contm-
di,rinrtJOII, pre--irr:t.dlill ion of bithionol :10d hc.x-
:tehloropltl'nt' prodm·ed photoprodurt:: ron::idcra-
hly It~ t ox if' to R BC t han tlw p:l rent <'Om-
pound. 
I> I ::\C'USSIO.N 
Antibnrtrri:il :tll:CIIt • cll:tractc>rizcd by :• pbPn-
yl-carhamidr linknae h;lH' hem U!'cd a,; broad 
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:-pt•i·trum anti;;C'pt te :tl!f'Ul" for many 
year, tlil-Hi). Tlu· tntldnP:<, :md ::-tabtlit~· of 
:-ome Jmm1mated ~alkyl:lllihdN tt<C'd in ~trro:<ol,, 
-urlat·e di,.inft·t·uwb aud ~u:tps \'tlttltPd thrm 
lllto ll prominent pl;il'l' :t:< gNmit·idal :tj!:{'llt~ iu 
indu:-tnal and dome'> I ic· m~trkt•t:- 111 rhr HlliO', . 
Though tlw ;;alicyhnihde .. an· .. t:abiP ito ht•:tt , 
tlw~· art· rathPr ,;eiPctiYcly . ,;en.,iu,·t· tu FY li!!'ht, 
and 81 rurtu r:tl rh:\ngro:- (IC·c·nr wh,.n liu:hi i;; ah-
"'Mioc·d b_,. 1 hr-'e ;:uh:>t:tnrr:< 
1 rra<lia I lUll of N h:molic·-,.alit·\ Ia till u II' ::-olut iou,: 
and Llw n -,ult:tnt phutoprodtlf'l,. ha\t· lwen dlar-
tH'If'rizl'fl Jli'C'\·iou;;ly (I 7- l!ll. 1 nit ially :1 halo~Pn 
1,. n·mon·d from tlw tlm•t' po:'lliou of tht• :.::.die~·! 
r111g Mid tlll:'rl':t It t•r from 1 hP tin· po<iuon (1~) 
Tt i., ,.t:llc~l that tlu· -1 ' Jlll:'tllou of tht' :11nlttlt 
nug h tmmnm• to c·h:tllt:'t"' from (' \ ' ltgltt ( ) ..... ). 
Jlm,·p,·c·r. our ::pN·u·o-c·c•Jl.'. TL(' ntlll c·(•IJ toxic·-
! I .\ ' dar :t :'how that -1' .\IB:-. i .. rha tl!!l'd ~~~ l'\'L. 
Thtn l:t~ <'r t'hromat ograph~ h~· llnkrr nf 
c·tltn uol11· :1 nrl ::tqm•mt- ~nlut ton• rc·' Pnh·d fluon·--
,.c·ttl prochwr .. from irradtalc•d •:thc·~·laniltdt•, 
I l !l l. \\' !' c·onlirmti.l rlu• .. p nh.-t·n·:lliiJih u.<ill!!: I' , 
nu·t hauolrr-:tquPou .. ,oltntnn,.. \rc· af .. u prrform!'ol 
r·hrmullfO!!;r:tphy afll·r trrarliating- "alir·~·landidl', 
ill harlJll:ti huffr r :tnd Ill petrofltlllll1 . (}reatt•r 
•·h:tllg-1•,. \\'C'f€' prnrlll rl'd in pr·r rni:H urn . ThC' 
l'lt:tllf!:c• .. prmluc·c•d on TLC' \\ C'rf' rcorn•lawd with 
l'h:tntrr,. in :-Jli'C'I ru .. r·opic· :ol ••orplln!l of Ill' \\' I.\ 
forml'rl pltot oproduc·t , . 
ThP photoproclurt- nf "'lllic·.' lanilirlrF ,,·c•rr 
mon· toxrc· to HBC.: 111 rhl' clark than thrir par-
<'111 rompuunrJ ... l'nriou.<ly , birhtcmol o r II!'X:I-
I'Illoropltt·nt· phc11 oprodtwt.. '' t·rt• ll<>tl·ICI"tl' t n 
('(•lk 
It ,,. not knmn1 tf •alirdamhclc•, :trl'mlll!! 011 
t lw .. km an • dtane:c•d 111 thl' ,.;Lml' wuy a:< whrn 
ll!dtl ~•nkl',. tlwm in a ll in \' tiro -olutiotl or rnix-
lllrf•. Jr ha .. hPen '<llJr~P:.:tecl thar thr prndm·1" 
fo rmNI ill pt>t roLtturn ea11 r:nN' the· ,..kill of ~('11-
!'itrzed pauents to reatt (:20 l . 
l'hororrartion C'!lll,..t'cl h~· ;;alil'yl:lnilidP:: arl' 
1><-ht>vrcl to rr;;ull from 1lw mduction of frf'C' 
mdiraJ:. whil'h combine• wirh rut:mpous prott•in .. 
tu mdnt'l' phntosr11~i1iz:ttion . ln arldition, e\'i-
dt•flc·t· of vir1ualh· all workrr~ t>upports the 
pn•mi:<r thai ~tdir.da lliltde:-- lJc•c•om<:' pholot·c•ac-
ti,·c· b) tnpll't formation. Olmrac·z d o/. u~rd 
trtplt' t qut'ndwrs ( Kl , Na( 'U 10 ,;upprC'< .. :-:ali-
r~·lantlidt• photormrtn·ity (5) . 
Our huff<'r, <'lh:mol unrl JWtrolatum :<wlrm~ 
m:ty II\' ,;imilar to <':11'11 othc•r in that pmdur('(l 
phmoprodnc'l .• \1' \'TI' prodtawd in all, idt·llt ifil·d 
b~- rbrnrna I ogra phy and <'Pt'C'I ro-'c·npy, t h:tt \\'t•n• 
different frum irradiate<! parc•ni prf'r liNir .. Tbt· 
~tO;:.IITJl iiOII !'!JanH' If'ri:<nt·:: of phntoprcochll•t .~ wc•rr· 
not dc·prndr m upon tlw lil!;ht -ourr·r nr-f'cl lor 
irradi:ll 1011 (Fi~. :~. IJnl'lrrit'td:tl lmnp not dc·-
pirtqll. lu ba.,ic· solution~ mo,;t of tbf' h:dn!!;t'll-
~~t l'd .. a lu·yla nil ide•:-. uh~orb wa n· kugt h- grr:tH•r 
1 Ita 11 :_!,..;()-.;~fiO 11111. The':'(' hro:td a i>sorpttoll ... pt·r·-
tr:t llltmmizr tllC' importttnt'<' of lit(• irn~tlialtOII 
~oll rt·t-,. u .. pcJ in tht·~t· rxp<'rinwm-. lwr·:111•r 1111 nt 
1 he· tH·d • CJllrt·c·- c·:11t prod nrc· phntopmchll 1-. 
Tht• l:u·k uf :H'II\'ity of thr· unilid(• !'Ill!:; Ill 
,.altr·\'l:tnihdr pltotontti,·it~ 1\' :t.- ~hmnt h.' · fla r-
llf'r, who dt•n.J!m~tratrod JIO:"tll\1' Jlhowp:H c·h '"'' ~ 
on -1 of l!l pntirnt- to :L ;) dihrmlw:':tlir~ Ill' arid 
:mel .i loromo,:aht·\·lit· ac·id, :ll!l'lll .. wluc·h lta\C' no 
antltdt• rut!! .. t:!l I. Tin:- i,: c·nrwurtl:llll with nur 
n ·-ult :- whwh :<bOll Pd 1 hn t t hr ... I' .. ·ol ir·,·ltr· ltalo-
!!C'II .. l':tll .. C' photnlwmuly·i" ITa hit· I 1. 
l'ndt·r a ppropnatt• bbor:llun t·nrHlllton-. -:dt-
c·.d:tnthclc•-< :md d!'rtntti,·r, whit·lt c·ltnwtll.' c·:11r•c· 
phow..:c<u:-:llt\'il.\' :1l-o mdtu·P ltght-nwdt·trrcl P''l · 
mo•ahdtt\· o·hangc• ... iu rt'd hl!locl r1·ll tlll'lllil!':tnt•,. 
Tht• o·xtr·nt ol t hi .. photowxw chlll:tt:'f' i- mr·:t--
11 n·d mclr rc·t·d.\ I 1,\· ,;pt·o·t rcophr11 onw1 r11· :d l~nrJ •· 
1 'lilt ol 1 Itt· ht•mo:rlubin rr-k:t.•l•rl . ~d(·u•llrf•IIH'Ilh 
nf cl:nna!!t· ro rrd blood t·f'll:- rt'fl<•!' l nul_,. rite· 
phmuto\w ac·r ion- nf :t clt'll.!!. !11 a !!!'llf'r:tl wn'. 
\\'!• \\ P re• ahlt• 10 quanllt :llf' tlw phc11 otox c· poton-
tilll of .-•al it·~·laniltdP- aud urlt"r phol!ht·u .. tttzing 
:1111 j .. ppuc• <1!~<'111:- . 
Tlw H B(' hn .. 1111 urg;~nrJir.,. : tll!' l'l' fort· 11 prn-
ndc-,. a -y<t rm in whtrh c·orn po11nd,- ran I"' .. , al· 
ll:lll'd for 1IWir ahilit~· ·o inlf•ntc·t \\'ith :t .. jugk 
mnrphologie:tl c·om pou<'lll , 1 h<' !·c·ll mrmhr:i nc• 
Onr fr:tJ!:i] igraplur -.:rudie:-- with ::alwd:tuiltdr·-
!Wtphit·:tll~· ilht,-tfllll' rhr tlf'NI fo r light to utdurt 
tlw mtrr:trtion of thC' rrll mc·mlor[tnr \\'ith clrtr!! 
(Fig. fi l. Thf' t•hmtiJ•al and ph~·,ic·al 11:1 t 111'1' u1 
!hi .. int l'r:wtion rc•tn:ll th unknown . 
PltuiCIIwmoJy,-t.• rirrumYrnt:- t h<' 11'>1' of int;H·t 
Ji,·inc; -kin for 1' \'llhl1ltinc; plJOIOSI'Ili'iti\"lly. l'll· 
like othN tc>.<::t:; for ,::ol.it,ylnttilidt•;;, photolwmoly1it 
anal~·si~ tHkr.< hour..- r:ttlll'r 1lwn day:-. 'Bl'forc 
1N:tint:t an~- subo;ta !l('e:<, '"l' dC'IPrmine tllf' hi~he-­
r·onrC'ntf:llicm of the compm11HI that \\'ill uc• 
PHO'l'OTOXICITY OJ!' ~ALJCYLA..NIJ.J DES !}7 
bcmolyz<· rNI blood c·ell in tlw dttrk. l';: in!! tbe 
!lpprop ri:ll(' uuifcr-soh·<·u t mi:o."TIIJ'(', \\"(' dwn can 
scrc<'n the drug quickly ~~ maximal t•out·etJ\Tu-
tion for phutoloxic· putenti:t.L Thi>- pOtrnl in I then 
t:tll he l'OntparPd \\'.Jth 1lw n.,:ult ,.: ,,.r .lt:l\' (' rc-
purtvd IH'n:' with -111b,:titutcd ,<tdi1-ylauilidr':-< ttnd 
eonf(cnr.r,; to t.o:::timate lite dru,g', rt'lutin· toxiei1y 
and phut<mr\Jvity. 
Tlw Juuitlltious (lf mn· ~-'Y"tem an• thm 11 can-
Hoi l l':<t ~1.th,:t;Ulc·c•,.: ,,,n•rel_,. toxir to l{ BC<, nor 
t·un it 1 r·,J t:olll:tl'l "ensit:iwtion o.r phow:lller~r­
Tiw ra 11kiu_g:- uf phototoxic·it~· c·omr rlo-r• to 
t hu;<' of phoH~db·!!:~· in t lw kuowll r·linir:ll ,.i\ \1:1-
lion u · TC~A j,. most phot(l:'Ptt.;itizin!!. Tlu· 
IIIII" I n•:wt IYf' a~t·nt" lH' rnolyzc· n Be- ill It \\"Ide 
-JW<·trunt of tr'.~t c·onditione< and arr- tiH• 1110"1 
t'ff,.,., i1·r aud rommuu 1 dtol u,:en:>it izrr.- i11 ,.j,·o: 
it i~ the narrow :·per tnlm n.!aC tor~ lh~11 :ll'l' th<· 
r:tn· pborosronsliiZ<·r:- 111 l.'ivo . Con<:f•Jitr:ttion aJH.l 
Ji"r c·r•nt hPmnlyl"t.~ arc nul tliP 111::1in pnrtt rn<'IPr:> 
Ilt:tt rdh·r·t ('!inic:tl :tc li1·i1y, lJUt a bro:td ,;prl'-
rnt!ll of pJIUto10Xir· ;J('lil'il.\" IJ!ldi'J' ;1 \":ll'i<'t~ Of 
dwmic·al <'omtii lt\11" ar<' th(' pn•-rf'lj\ll"lH'" whit·h 
pro!!JIO• tJ<·a r , . t hf· t·linir·:d pho1 orf':u·l i1·il\ of :1 
r·mnJ 1011111l. 
;\ quiC'k, rc•prod111'ihh· :.n1d r·:t;:tl~ · pPrfnrnwd 111 
t•i/l·r• t t•;< l Io dct <'l'll11Uf' phot ot oX It' polt' III i:tl uf 
t'OtlljlU\tnd~ i,. lll't-<h·d to ;:.('n•\' ll prnrhwt:- i'M plln-
ifi,,<' II•ttizin!! J'I1H'nli:d lou~ lwfnr<' tlw.'· rP:trh 1hr 
Ilia rk<· lllt!!; H rf'lla. T u :wlur•,·r 1!11:< f<.•r ~:d tr\· Jnn-
ihdt•:-' :111d -uuii:I r r•tmiponiHI~. wr- r•mplo\· and 
n •(•tJtlllllPJid tl11· dt·-'niloc>rl pl101 ohr1noly-i,. 11·-t . 
Tit• uul loor.- )1;1'!1 tr·iulh· at"kTiltlllt>d~,, I ho · IPI'ioui -
<·ttl a,;:;i~IHI\1'<' <lf :Vl i-....- (H<lrl:l :\ I<·Xam l<·r and .\J r .... 
Hnht•I"I II Du.-<lill . .\Jr,... Elh· llrourhrol'r >111d ();ntr 
Ht'"'· l 'h.D. aiolr•d oond n;h·i.~r·d "' in It.,. U:-<' uf 
tl1111 l:t.' r·r <·hroiii:tlfl!!:l'aph\. 
W:tlrc•r S:ttii'Till<' r.J'h .J) , a ud \\'illi:1111 (' (;t•niry. 
.lr .. .\l.D. ro •dr·"·,.,) IlH• ntliiiii~<Tlpl. 
Tit• · C'an· L5 ;.;pr'o·trnpholtllll!'l•·r Wit>- pn11 icl r'<l 
II\ til•· D••parl nwnl of Pt•\lnlt no·~. [nl\' o ·r~ll\ nf 
('olorado M··dwal Cr>nl\'1". 
-"ulir·ylnnilidr•, w<•rr• kincll~ stttlllliPd h~ L. .1. 
\"iu~t•u. Ph.D .. !Jioloi'H'ai Hr•,;f':trdl l\1unn~f'l". Lt•\'f'T" 
Brniiii'r• C01111'"11.' ' · Ed_!!:<'W:II r•r, :\ !'W J f'r~r\' .• \ d<h-
liunul 4' ;\ IB~ """~ rlouu.w<l J,y How:u·d "Yl:tihu,·h. 
\J.D. 
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